SUMMARY The volume of sweat produced by axon reflex stimulation using acetylcholine was measured in one foot each of 35 control subjects and 52 feet of 37 diabetic patients (28 with neuropathic ulceration, 11 with Charcot arthropathy, nine with somatic neuropathy but no foot lesion and four with no evidence of somatic neuropathy). In controls, the volume of sweat was greater in males than females. A flare response was seen in 94% of control feet. In diabetics, the volume of sweat was within the control range in 17 feet, increased in one, reduced in seven, and absent in 27. Sweating was absent in 75% of feet with a neuropathic ulcer; a flare response was absent in 86% of them. Sweating was only absent in 36% of feet with Charcot arthropathy and was increased in one, whereas the flare response was absent in all. Autonomic cardiovascular reflexes were more frequently abnormal than the sweat test; sweating was absent in only one patient with normal cardiovascular reflexes.
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In recent years measurement of cardiovascular reflexes has added much to our knowledge of the frequency and severity of autonomic neuropathy in diabetics.1 Defects have been found to be more severe in the presence of somatic neuropathy2 and in those with foot ulceration.3-5 Fewer measurements have been made of autonomic function in the limbs largely because of the greater technical complexity of obtaining quantitative data.
Alteration of sweating in diabetics with autonomic neuropathy was noted as early as 1893 by Pryce.6 Rundles7 stressed that anhydrosis was common in the lower limbs. Absent thermal sweating8 and abnormalities of galvanic skin resistance have been taken to indicate defective sudomotor function. Of the 15 patients in whom both feet were tested, 10 had similar lesions on the two feet, two had an ulcer on one side and arthropathy on the other, whereas three with unilateral ulcer or arthropathy had somatic neuropathy without a foot lesion on the other side. Procedure A quantitative sudomotor axon reflex test was carried out as described by Low et al12 using apparatus built at the Mayo Clinic. Patients were examined in a room at a constant temperature of 26°C. The foot temperature was kept at 30-32°C by blowing hot air over it if necessary. A sweat capsule, 2 cm diameter, with three concentric compartments was placed on the skin on the dorsum of the foot over the lateral three metatarsal bones and held in position with a rubber band. The outer of the three compartments of the capsule was filled with 10% acetylcholine, which was electrophoresed into the skin by passing a constant current of 1 mA. The anode was a plate on another part of the foot, the skin under the anode being prepared by gentle abrasion. The resistance between the two electrodes was always made to be less than 200 kQ. With higher resistances sweating was sometimes absent in control subjects.
The middle chamber of the capsule provided an air gap and sweat was collected from the inner chamber, which was 1 cm in diameter. Dry nitrogen was blown through the inner capsule at a constant flow rate of 80 ml/min. The gas temperature was then adjusted to 40°C in a heat controlled block containing a humidity sensor. The output of the sensor was plotted on a chart recorder with simultaneous integration of the area under the curve.
There was always a latent period of 2 to 5 minutes from the start of stimulation until the onset of sweating. Repeat tests were performed on six feet. Sweat volume varied from 1 48 ,ul to 3-7 ,ul in different individuals, the greatest difference between two readings in the same subject being 0 2 p1.
Since some diabetic feet have a higher resting skin temperature than many normal feet, the effect of temperature rise alone was studied. No spontaneous sweating occurred when the skin temperature was raised to 34°C. In two subjects skin temperature was raised to 36°C before the test. Axon reflex sweat volume was increased by 0 2 Mll in one subject and reduced by 02 (table) .
Symmetrical results were obtained in 13 of the 15 patients in whom both feet were examined. In the other two, both of whom had bilateral ulcers, sweating was absent on one side and normal on the other.
In the ulcer group, both sweating and flare were absent in a high proportion, whereas in those with arthropathy flare was absent in all, but sweating only in one third (table) .
In two patients with arthropathy sweat volume was at or above the upper limit of the control range. One patient with arthropathy gave an interesting history of excessive sweating of her feet several years previously, at the time she was developing arthropathy. For a few years prior to the sweat test she had had dry feet, even in hot weather; no axon reflex sweating could be induced.
Four patients in the ulcer group and six patients with arthropathy but no control subjects, had a resting foot skin temperature of 33°C or above, despite the absence of overt sepsis in any of the feet. The high foot temperatue is a likely consequence of vasomotor denervation, but sweating was normal or increased in six.
Measurement of autonomic cardiovascular reflexes are available for comparison with the sweat test in 36 feet from 24 subjects. One or both cardiovascular reflexes were abnormal for 30 of them. Sweating was normal in seven of these and abnormal in 23. Where cardiovascular reflexes were normal, sweating was also normal in five feet and absent in only one. Thus, cardiovascular reflexes were more frequently abnormal than sweating. 
